
A MOUNTING SYSTEM FOR A MOTOR VEHICLE 



FIELD OF THE INVENTION 
[0001] The invention relates to a mounting system for 

a motor vehicle which is releasably connected to at least 
one vehicle-f ixecl retaining device by means of at least 
one locking device. 

BACKGROUND OF THE INVENTION 
[0002] Mounting systems for motor vehicles are known 
in many different designs. They are widely used in 
particular as magazine housings for sun-protection rolls 
or safety nets to separate the cargo space into sections. 
Other uses as for example the mounting of ventilation, 
climate-control, sound or safety systems are also 
conceivable. In order to facilitate an as great as 
possible utilization of the inside space of a motor 
vehicle, the mounting systems are often connected to 
vehicle-fixed retaining devices by means of locking 
devices which can be released in particular without the 
use of tools. A locking condition is thereby desired in 
which the mounting system is connected force- 
transf erringly at least in such a manner to the motor 
vehicle that in a general operating state of the motor 
vehicle, in particular during the normal driving 
operation without any further outside influences, the 
forces acting onto the mounting system cannot result in a 
release of the locking condition. Vehicle-fixed 
retaining devices are directly mounted to the body of the 
vehicle, in particular, they are integrated into the 
supporting structure of the body of the vehicle or are 
connected directly to the body of the car through 
connecting means . 

[0003] The purpose of the invention is to provide a 
mounting system of the above-identified type which 



1 



enables a safe and secure vehicle-side anchoring even 
during strong vehicle impact loads. 

SUMMARY OF THE INVENTION 
[0004] The purpose is attained by providing at least 
one locking device having at least two locks or latches. 
The locking device, which creates in particular through 
force and/or form lock a force-transferring connection 
between the mounting system and the vehicle-fixed 
retaining device, has according to the invention at least 
two locks, whereby each lock permits a transfer of force 
at least in one direction. Typical lock designs are in 
particular controlled force acting bolts, hooks or slide 
bars. Through the common engagement of one locking 
system by means of at least two locks, and compared with 
one single lock of a comparable lock design, an improved 
anchoring is achieved, in particular at least one force 
or torque component can be additionally absorbed. With 
this a clear improvement of the force-transferring 
connection of the mounting system to the vehicle-fixed 
retaining .device is accomplished with little extra 
expense . 

[0005] The at least two locks or latches are in one 
embodiment of the invention movably supported 
independently of one another. With this it can be 
guaranteed that the release or the creation of the force- 
transferring connection between the mounting system and 
the vehicle-fixed retaining device can be designed 
particularly simple, especially when due to structural 
conditions one of the locks must be moved earlier into 
the locking, condition than the other lock or locks , or 
when one of the locks is to carry out a larger movement 
than the other lock or locks. 

[0006] The at least two locks are in a further 

embodiment of the invention movably supported in 
different directions. With this different forces and 
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loads can be spacially well balanced so that an improved 
anchoring results. In contrast to conventional locking 
devices, such an arrangement of the at least two locks 
enables all occurring force and moment directions to be 
absorbed by the locking device without an unintended 
release of the connection between the mounting system and 
the vehicle-fixed retaining device taking place. By 
suitably dimensioning the locking device, deformation 
forces and moments applied to the body of the motor 
vehicle to result in an unlocking of the mounting system 
can be prevented, in particular during an accident of the 
motor vehicle. 

[0007] At least one lock is in a further embodiment of 
the invention controlled by a guiding device in such a 
manner that it carries out a linear and/or arcuate 
locking movement. A guiding device limits through 
guiding means, in particular sliding guides or ball 
guides, the mobility of the lock and removes both 
operating forces, which are applied by the user of the 
vehicle, and also reaction forces which occur during use 
of the mounting system, so that undesired locking 
movements are essentially prevented. The type of 
movement of the lock depends on its design. While bolts 
and slide bars are suited for a linear movement in order 
to create a form locking, one must, in particular in the 
case of hooks and snap hooks, start from a combined 
linear and arcuate movement. In contrast, in particular 
T-shaped locks are guided linearly through an opening at 
the fastening point, a form lock with the fastening point 
is thereafter accomplished by gripping behind a suited 
area through an arcuate locking movement. It is also 
conceivable to utilize a screw-like locking device, where 
one lock is screwed into a corresponding receiving means 
at the fastening point through a combined linear and 
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arcuate locking movement/ thus a particularly reliable 
connection is achieved. 

[0008] The guiding device has in a further embodiment 

of the invention an operating device which force and/or 
f orm-lockingly controls the lock for locking and/or 
unlocking. The operating system is used to transfer an 
operating force applied by the user of the vehicle onto 
at least one lock of the locking device, whereby the 
operating system can be in particular a lever, a control 
knob, a key or a pull loop. The operating force applied 
by the user of the vehicle or a corresponding operating 
moment is transferred by the operating system either 
directly onto the lock or is transferred by the guiding 
device into a different force or moment form in order to 
then act indirectly onto the lock. 

[0009] The force transfer onto a lock can occur form- 

lockingly and/or f orce-lockingly depending on geometric 
requirements and on an operating concept which includes 
in particular a chronological sequence of different 
locking or unlocking movements. A combination of form 
and force locking can be utilized in particular when it 
is to be prevented that the user of the vehicle causes, 
due to operating forces on the operating system which are 
too high, an overload of the locking device. This is 
accomplished in a particularly advantageous manner by the 
locking movement taking place utilizing controlled force 
applying structure, so that a limiting of the transferred 
force onto the lock can be realized. The unlocking 
movement is caused by a conforming configuration acting 
element . 

[0010] The operating system has in a further 
embodiment of the invention automatic control means which 
act onto at least one lock to facilitate locking and/or 
unlocking. During the application of a controlled force, 
in particular a connecting link guide, a spindle drive or 
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a gearing, there exists a fixed connection between the 
operating system and the lock. Automatic control means 
cause as part of the guiding device the lock to no longer 
have a degree of freedom of movement as long as no active 
operation of the operating system exists. This has the 
result that on the one hand, in particular also during an 
increased friction through wear or initial load of the 
locking device, a safe locking can be guaranteed. The 
force transferred by the user of the vehicle onto the 
operating element acts for both the locking and also the 
unlocking movement proportionally onto the lock and 
guarantees in this manner, with an increase of the 
operating force, an increase of the effective locking 
force during the locking and unlocking operation. On the 
other hand, due to the force control there is created a 
reactive coupling which is visible and sensible for the 
user of the vehicle, regarding the locking condition 
during the locking and unlocking operation. With each 
locking position there is also associated a directly 
coupled operating-element position. 

[0011] One lock has in a further embodiment of the 
invention at least one side lock. This side lock is 
preferably structurally integrated into the lock. 
Depending on the function of the mounting system there 
exists already during the normal operating state of the 
motor vehicle a force direction in which most forces 
acting onto the mounting system occur. Also a specific 
force direction can be provided through the action of the 
mounting system during an accident. In particular when 
using the mounting system as a magazine housing for a 
safety net for a cargo space of a motor vehicle, there is 
created a particularly strong load through reaction 
forces which are caused in particular through unsecured 
luggage pieces during an accident. 
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[0012] In order to favorably design a locking device 
for such a primary force direction, a lock can be 
provided which is suited in particular for absorbing 
forces from this primary force direction. However, in 
order to further also assure that force components acting 
in other directions do not result in an unlocking of the 
mounting system, the lock has at least one side lock 
which can be swung out of the lock or can be driven out 
of the lock, and which is utilized to compensate for the 
forces apart of the primary force direction. Moreover 
the at least one side lock can also prevent an unlocking 
movement of the lock by the side lock completely 
preventing an unintended movement of the lock. 
[0013] At least one lock is in a further embodiment of 
the invention initially tensioned by a spring element 
which acts in or against the locking direction. Spring 
elements, in particular spiral springs, cup springs, tape 
tension springs, torsion springs or leaf springs, store 
physical work in the form of deformation energy and 
facilitate application of force. In this manner, 
depending on the structural design of the locking device, 
a particularly user-friendly operation of the lock can be 
released. This is particularly true when the lock is to 
be held in a locking position by spring force and is 
moved out of this locking position only during the 
unlocking operation by controlled force applying 
operating means. 

[0014] It is also conceivable to provide a 

modification in which the at least one lock is held in an 
unlocked position by a spring element and can be moved 
into a locking position by force or a controlled force 
applying operating means. This also results in a user- 
friendly operating concept by the mounting system being 
inserted into the vehicle-fixed retaining devices without 
applying an operating force, and thereafter in a second 
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step by operating the operating system a force is applied 
onto the lock against the spring force so that the lock 
can be moved into a blocking position. For unlocking it 
is then merely necessary to reduce the applied operating 
force so much that the spring force can move the lock 
into the unlocked position, which can be accomplished in 
a simple manner in particular by pushing a button or by 
operating a corresponding operating lever. 
[0015] At least one lock with blocking means is held 
in a further embodiment of the invention in a locking 
position. The blocking means act either directly onto 
the lock, onto the operating system or onto the operating 
means. The blocking means can prevent the lock from 
being moved out of its locking position through an 
unintended operation or unfavorable reaction load force 
or through vibration occurring during the operating state 
of the motor vehicle. The blocking means can force 
and/or apply a controlled force onto the lock. 
Particularly suited are especially bolts, which act 
transversely with respect to the unlocking direction of 
the lock and thus reliably prevent an unlocking movement. 
The blocking means are designed in a particularly 
preferred embodiment in such a manner that they act self- 
lockingly and thus produce during an increasing load also 
further increasing blocking forces. 
[0016] The operating system has in a further 
embodiment of the invention a rotary-motion or sliding- 
motion operating element for facilitating locking and/or 
unlocking. Depending on the type of locks and the 
geometric design of the locking device and of the 
vehicle-fixed retaining device, a corresponding control 
of the locks by an operating element is necessary. 
Operating elements are in particular control knobs, 
levers, buttons or also swivel or hinged handles. 
Depending on the requirements of the locking movement of 
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the lock, translatoric and arcuate movements can be 
combined. It is also conceivable that an arcuate 
movement is provided in particular for the locking 
operation, whereas a combination of translation and 
rotation must be applied to effect the unlocking 
operation. Such an operation could in particular prevent 
the locking device from being operated unintentionally. 
[0017] Signaling means are provided in a further 

embodiment of the invention, which signaling means 
indicate a locking state. Especially in the case of 
mounting systems relevant regarding safety, as they are 
in particular being utilized in the form of safety nets 
for the cargo-space separation in motor vehicles, an 
indirect or direct signaling of a correct locking state 
is desired in order to inform the user of the vehicle 
directly at the mounting system or through other 
signaling devices mounted in the vehicle regarding 
whether the locking action expected from the locked 
mounting system can indeed be fulfilled. 

[0018] *0ptic and acoustic indicators can especially be 
utilized as signaling means. In the case of optical 
indicators it is possible in a particularly advantageous 
manner, when using a controlled force for the locks, to 
carry out a marking on the operating element which 
indicates to the user directly upon the operation of the 
operating system that the desired locking state is 
achieved. Other optic signaling means can be in 
particular viewing windows on locks or indicators 
connected to the locks which give information regarding 
the lock position. An acoustic signaling of a correct 
locking state can be achieved especially through an 
audible clicking or ringing noise upon reaching the 
correct locking position. Also the detection of the lock 
positions is conceivable through sensor means and a 
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transfer via electronic paths to the signaling means 
mounted in the vehicle. 

[0019] The locking device is in a further embodiment 
of the invention mounted on a front face of the mounting 
system. Such a solution is advantageous especially in 
the case of an elongated contour of the mounting system, 
as it exists in magazine housings for sun-protection 
rolls or cargo-space covers. The front face has a 
surface which is positioned essentially perpendicularly 
with respect to the direction of the primary extent of 
the mounting system. The mounting of the locking device 
on a face of the mounting system means, in particular in 
the case of the above-mentioned magazine housings, that 
the locking takes place on an inside surface of the motor 
vehicle and that at the same time a particularly compact 
arrangement of the locking device on the mounting system 
is guaranteed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] Further advantages and characteristics of the 
invention result from the claims and the following 
description of preferred exemplary embodiments of the 
invention, which are illustrated in the drawings, in 
which : 

[0021] Figure 1 is an isometric illustration of an 

inside view of a station wagon having a mounting system 
locked in place; 

[0022] Figure 2 is an enlarged isometric illustration 

of a section of the inside of a motor vehicle; 
[0023] Figure 3 is an isometric illustration of a 

first exemplary embodiment of a locking device having 
three locks; 

[0024] Figure 4 is an isometric illustration of a 

second exemplary embodiment of a locking device having a 
lock and a linearly movable side lock; 
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[0025] Figure 5 is an isometric illustration of a 

third exemplary embodiment of a locking device having a 
lock and arcuately movable side locks; 

[0026] Figure 6 is a schematic plan illustration of a 

structure for the third exemplary embodiment of a lock in 
the locked position; 

[0027] Figure 7 is a schematic plan illustration of a 

structure for the third exemplary embodiment of a lock in 
the unlocked position; 

[0028] Figure 8 is an isometric illustration of a 
first modification of the operating means for the first 
exemplary embodiment of a lock; and 

[0029] Figure 9 is an isometric illustration of a 

second modification of the operating means for the first 
exemplary embodiment of a lock. 

DETAILED DESCRIPTION 
[0030] A mounting system 1 is releasably mounted 
without requiring the use of tools to structure provided 
on the inside of a motor vehicle and as schematically 
shown in Figure 1. The mounting system 1, here a 
magazine housing for a cargo-space cover 11, is locked 
power-transf erringly through a locking device 3 to a 
vehicle-fixed retaining device 2 provided in the sidewall 
12 of the vehicle. The cargo-space cover 11 is used to 
separate the cargo area 13 of the motor vehicle from the 
passenger area 14 and has, aside from a safety function, 
also a retaining function for unsecured cargo. The 
vehicle-fixed retaining device 2 illustrated in Figure 2 
is provided on the sidewall 12 of the vehicle at the 
front end of the cargo area 13. The vehicle-fixed 
retaining device has several recesses 5 for receiving 
therein conformingly shaped locks 4, 4a, 4b, 4c, 4d, 7a, 
7b. The recesses have differently directed openings. 
The locking device 3 (Figure 3), 3a (Figure 4), 3b 
(Figure 5) can, according to the invention, have 
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different type locks 4, 4a, 4b, 4c, 4d, 7a, 7b associated 
therewith . 

[0031] Figure 3 illustrates the locking device 3 which 

has three locks or latches 4, of which one is arranged on 
a face of the mounting system 1 extending in a plane that 
is parallel to a longitudinal axis of the vehicle, 
whereas two oppositely facing locks 4 are oriented in 
planes aligned perpendicularly with respect to the plane 
containing the first mentioned lock of the mounting 
system 1. All locks or latches 4 illustrated in Figure 3 
can be moved linearly and have a slope at the front 
facing side, which makes insertion and locking in the 
retaining device 2 easier. The locks 4 are controlled 
through the operating system 6 and are pulled back into 
the locking device 3 to facilitate unlocking. 
[0032] The locking and unlocking operation of the lock 
illustrated in Figure 3 can be caused by an operating 
means 15c, 15d of the operating system conformingly 
configured to interact with one another, as they are 
illustrated in Figures 8 and 9. A rotation of the 
spindle 16c is caused by the conical operating means 15c 
illustrated in Figure 8 upon the application of a torque 
thereto by the user of the vehicle onto the not 
illustrated operating system, which spindle is supported 
in the also not illustrated locking device and thus 
carries out a combined translatoric-rotary movement. 
This causes the conical area of the operating means 15c 
to move downwardly and be pressed onto the back sides of 
the lock 4c and through a wedge action a force to be 
applied onto each of the locks 4c, which act against the 
spring force of the initially tensioned spring elements 
8c so that a linear movement of the locks 4c in locking 
direction takes place. The user of the vehicle applies 
for unlocking a torque onto the operating system in such 
a manner that the conical area of the operating means 15c 
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is moved upwardly and the action of the force onto the 
locks 4c is reduced thus causing the locks 4c to be moved 
back into the unlocking position by the spring force of 
the spring elements 8c. 

[0033] The torque introduced by the user of the 
vehicle into the operating element 6d is in the operating 
system illustrated in Figure 9 applied onto a cross- 
shaped operating means 15d, which has a cam contour and 
causes by means of these cams a movement of the locks 4d. 
It is here advantageous that a direction of rotation for 
the torque applied by the user of the vehicle need not be 
maintained since a succession of locking and unlocking 
positions in both directions of rotation results from the 
symmetrical operating means 15d. 

[0034] Figure 4 illustrates a locking device 3a which 
has a lock 4a having two side locks 7a. The lock 4a and 
the side locks 7a are illustrated in a locking position. 
For unlocking, the side locks 7a are first driven 
linearly into the lock 4a, the lock 4a can thereafter 
also be driven back linearly into the locking device 3a. 
The side locks 7a and the lock 4a can be moved by a not 
illustrated modification of the operating means 
illustrated in Figures 6 and 7. 

[0035] Figure 5 illustrates a locking device 3b in 
which the lock 4b carries out a linear locking movement, 
whereas the side locks 7b are supported for an arcuate 
movement to achieve the locking. Here, just like in 
Figure 4, a fixed succession of locking movements is 
needed in order to achieve a safe locking and unlocking. 
The operating means 15b for creating a combined arcuate 
and linear movement are illustrated in Figures 6 and 7. 
[0036] Operating means 15b in the form of cable lines 
are fastened to the operating element 6b, which cable 
lines are connected to the side locks 7b. In one locking 
position according to Figure 6, the cable lines are 
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almost relaxed, which causes the lock 4b and the side 
locks 7b to be urged into the locking position by the 
respectively provided spring elements 8b. An unlocking 
takes place by applying a torque to the operating element 
6b. The cable lines are through this wound onto the 
operating element 6b and can thus apply a pulling force 
onto the lock 4b and the side locks 7b. 

[0037] The spring forces of the spring elements 8b, 
which spring forces act against the pulling force, are 
adjusted to one another in such a manner that first the 
side locks 7b start to move and are driven into the lock 
4b. Then through further rotation of the operating 
element 6b the pulling force onto the lock is further 
increased so that also the counter force of the spring 
elements 8c of the lock 4b can be overcome causing the 
lock 4b to move into the locking device 3b. The energy 
produced by the user of the vehicle is stored by the 
compression of the spring elements 8b and 8c and can be 
utilized for a renewed locking operation. 
[0038] Although particular preferred embodiments of 
the invention have been disclosed in detail for 
illustrative purposes, it will be recognized that 
variations or modifications of the disclosed apparatus, 
including the rearrangement of parts, lie within the 
scope of the present invention. 
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